Isoquercetin ameliorates tunicamycin-induced apoptosis in rat dorsal root ganglion neurons via suppressing ROS-dependent endoplasmic reticulum stress.
Recent studies showed that Isoquercetin (Iso), a novel extracts of plants and fruits could protect neuronal cells from neurotoxicity and neuro-inflammation. However, its role in acute spinal cord injury (ASCI) have not been elucidated. In the present study, we investigated whether Iso could prevent Tunicamycin (TUN)-induced rat dorsal root ganglion (DRG) neurons from apoptosis and endoplasmic reticulum (ER) stress. DRG neurons were pre-treated with different doses of Iso for 24h (h) and then were stimulated with TUN (0.75μg/ml) for 24h. The cytotoxic effects and apoptosis were detected by MTT assay and TUNEL staining. The protein and mRNA expression levels were detected by Real Time PCR and Western blot, respectively. The localization of cleaved caspase-12 was evaluated by immunofluorescent staining and Western blot. The activation of caspase were measured by colorimetric assays and Western blot. Lactate Dehydrogenase (LDH) and Malondialdehyde (MDA) leakage were detected by the LDH or MDA Detection Kit PLUS. Iso protected TUN-associated DRG neurons from being damaged by cytotoxicity and apoptosis in a dose-dependent manner. Increased LDH and MDA leakage and proportion of TUNEL-positive cells, activation of caspase-3 and -9, increased Bcl-2 Assaciated X protein (Bax)/B cell lymphoma/lewkmia-2 (Bcl-2) ratio and mRNA levels of p53 Upregulated Modulator Of Apoptosis (PUMA) and DP5, and mitochondrial Cytochrome c release. Additionally, Iso down-regulated mRNA levels of ER stress genes, such as glucose-regulated protein 78 (GRP78), GRP94, C/EBP homologous protein (CHOP), and cleaved caspase-12 in TUN-induced DRG neurons. Moreover, Iso blocked the activation of three key branches of unfolded protein response in DRG neurons, including phosphorylation of pancreatic ER stress kinase (PERK), eukaryotic initiation factor 2 alpha (eIF2α), inositol-requiring enzyme 1α (IRE1α), and transcription factor 6 (ATF6). Collectively, Iso prevented TUN-induced DRG neurons apoptosis by inhibiting mitochondrial and ER stress-associated apoptotic signaling cascades, suggesting that Iso possessed neuro-protective ability which could be beneficial in the prevention of ASCI.